glycosylation. This gave the expected alternating pattern of slow and faster-migrating 2 9 7
HA polypeptide species ( Figure 3A , top row). The amount of HA 1 fluctuated between 2 9 8 samples but for both Cal7 and Eng195 reassortants, yield was generally higher from 2 9 9
viruses grown at 35°C than 37.5°C and highest from the 6:2 reassortants. To test the 
0 6
To test to what extent the varying HA1 yields reflected difference in virus higher growth of the viruses allowed more reliable measurements) showed that the 3 1 5
NP:M1 ratios were reasonably consistent and not obviously affected by the incubation 3 1 6 temperature of the eggs or the source of segment 2 ( Figure 3C ). However, the RG 5:3 3 1 7
virus showed a significantly higher NP:HA 1 ratio than the 6:2 virus when grown at 3 1 8
37.5°C but not at 35°C ( Figure 3D ). Therefore, the inclusion of the pdm09-derived four viruses, RG Cal7, RG Eng195, X-179A and X181, were identical (Table 2A ).
4 6
The HA polypeptides of the Cal7, X-179A and X-181 viruses were very similar,
4 7
differing only with a T209K in the Cal7 sequence and a N129D substitution in the X- virus was temperature sensitive, giving significantly lower titres at 37.5°C ( Figure 6A ).
0 4
The NP mutant behaved similarly to WT at both temperatures, also showing strong virus sample by TCID 50 assay and used to calculate genome copy:infectivity ratios,
normalised to the virus grown at 35°C. All viruses, including X-179A, showed worse 4 2 9
particle:infectivity ratios when grown at 37.5°C ( Figure 6C ). However, the WT 5:3 RG H5N1 and H7N9 strains [14] [15] [16] [17] [18] [19] [20] [21] [22] . In our study, we surprisingly found that for two pdm09 4 3 9
strains, an RG 6:2 virus containing the PR8 segment 2 gave higher HA yield in eggs than 
8
Altering the backbone of our PR8 strain to contain PB2 701D did not completely 
6 8
However, any effects of these precise amino acid differences in NS1 and NS2 are not 4 6 9
well documented.
7 0
The exact mechanism of how PB2 N701D reduces temperature sensitivity of our decreasing activity at the lower temperature of 35 °C rather than by increasing activity at 4 7 5 the higher temperature ( Figure 5 ). This does not permit a simple correlation to be drawn 4 7 6 between the effect of the mutation in the artificial sub-viral minireplicon assay and the has a temperature sensitive phenotype. The PR8 clone we used is a descendant of the 4 9 8
NIBSC PR8 strain used to make vaccine reassortants, produced by serial passage in 
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